ABSTRACT
INTRODUCTION
The pyramidal structure with the master on top can be clearly noticed when analysing the ship organization throughout history. The master's power throughout history is still present in the title of the "master" which is still used as the official name for this position on board the ship.
However, contemporary trends in the development of technological systems of ships require new organizational working frames of the crew. Traditional working hierarchy and management have been converted into new working and communicational relations based on the teamwork and synergy of all the crewmembers. The master's role has become more and more indirect whereas some of their traditional duties have been redirected to the shipping companies on shore. Such a course of events in the organizational network has changed their traditional role from masters to ship managers. They have become coordinators and specialists in managing the ship crew. Authoritarian hierarchy has lost its vertical component and has become a horizontal one based on consultations and coordination within teamwork.
The officers and crew members have to change the existing traditional relations onboard the ship in order to optimize the organization of the work through teamwork. Through increased initiative they have to express the possible disagreement with the master's decision. Precisely the change of communicational relations and the acceptance of the master as a team leader who coordinates and maximizes crew resources are the conditions of effective application of the "leaderparticipation" model.
Crew members are expected to be well educated and trained as well as more specialised when the technology of a ship they are serving on is concerned. Teamwork has been introduced in order to satisfy the increasing demands for more efficient and safer performance. The new requirements of efficient crew management are therefore the subject matter of this paper.
TEAM ORGANIZATION
Team organization enables a level of decentralization of non-flexible organizations as such. Even though thorough elimination of the hierarchy on board ship is not possible, it is essential to include elements of the team organization in the existing hierarchical structure on board the ship.
The team brings dynamics and team organization eliminates rigidity of the classical organizations [1] .
The elements of the team organization should eliminate communicational barriers, whereas members of the team should be more competent and more prepared for changes and actions under standard and emergency circumstances.
In order to achieve the maximum of expectations, a team needs a period of time to adjust itself. A highly efficient team needs three to five years to adjust itself [2] . However, when taking into consideration a specific working environment, a ship team needs less time to adjust.
Team organization on board the ship can be noticed in the division of working tasks when deck or engine-room crew solve tasks as a team, which has clear goals and precise duties.
The ship's master manages the officers as a team (within a team organization) and faces consequences for their work. At the same time he enables the optimal control of a situation and of all the conditions during the navigation and ship exploitation. Thus, teamwork and the role of the master as a formal and true leader of a team are mutually conditioned. Even though master's formal leadership is clear by the law, his real component as a leader is far more important for the team. In order to achieve more efficient realization and decision-making within a team it is necessary to apply a certain style of management. When taking into consideration a demanding communication whose realization is the basis of teamwork, the style of management is crucial for the efficient use of communication postulates. Although the formal leadership of a master is defined by his role itself, the only way to get and keep the authority as a team leader is through his knowledge, experience and capability in managing the vessel.
SHIP ORGANIZATIONS BY INTRODUCING TEAMWORK
Organization of ship's crew based on teamwork ensures the efficiency of the crew, thus significantly reducing the possibility of the conditions for the development of emergency situations. In order for this organizational model to function it is necessary to develop teamwork in everyday practice. It is a process that requires the change of certain acquired habits of seafarers and the introduction of young officers in the ship organization so as to fit the principles of teamwork.
In a system like this, positive motivation of team members, in this case, officers and crew on board the ship, is an important factor. The level of motivation of team members can be a key factor to success and effectiveness of the team. Teamwork assumes that individual skills in every team have to be recognized as well as weaknesses and areas of excellence In order to obtain optimum possibilities in managing the vessel, the following conditions must be met: (Figure 2 All the relevant factors that form the functional organization of teamwork are contained within these four components that enable effective prediction and prevention of possible emergency situations, and in the case of their occurrence, the optimal operation of the ship and return to the normal situation.
PARTICIPATIVE LEADERSHIP MODEL
Participative leadership behaviour assumes the application of style in which the leader consults his subordinates and uses their suggestions before making a decision.
"Leader-participation" model provides more alternatives in the direction of selecting an effective management style of the master or a team leader. In fact, the advantage of this model is reflected in the possibility of defining certain behaviours of a ship's master or a team leader in relation to the variety of circumstances. Furthermore, the model suggests a way to analyze the problem by using eight contingency questions, on the basis of which the master can predict the most desirable behaviour when making a decision. In this sense, the model defines five possible behaviours in relation to various circumstances [4] : AI -You solve the problem on your own or you make a decision by using all the information available at some point. AII -You receive all the necessary information from your subordinate employees and then you decide for yourself how to solve the problem. You may or may not tell your subordinates about the problem when asking for the information. The role played by your subordinates in decision-making is clear: to provide all the necessary information, rather than to initiate or evaluate the alternative solutions. CI -You share your problem with the appropriate subordinate employees separately by asking for their ideas and suggestions without bringing them together as a group. Then you make a decision that may or may not reflect the influence of your subordinate employees. CII -You share your problem with your subordinate employees as a group, searching for their [3] ideas and suggestions within the group. Then you make a decision that may or may not reflect their influence. GII -You share your problem with your subordinate employees as a group. Then you initiate and evaluate alternatives together trying to reach a consensus about a decision. The leader can choose one of five models of behaviour when making a decision by answering, positively or negatively, the following questions [4] :
A -If a decision is accepted, is it important to know which course of action is applied? B -Do I have enough information to make a highquality decision? C -Do the subordinate employees have enough background information to make a high-quality decision? D -Do I know exactly which information I need, where and how to collect it? E -Is accepting a decision by subordinate employees crucial for effective task realization? F -If I have to make a decision on my own, will it be accepted by my subordinate employees? G -Can the subordinate employees be entrusted with giving the basis for the solution of the organizational issues? H -Is the conflict between the subordinate employees, regarding the most desirable solution, possible? The model below is suitable for use both in everyday and in ordinary circumstances as well as in urgency situations and a variety of emergency situations, provided that the team has reached maturity in cooperation and communication. The model gives the possibility of transition from one management style to another, e.g. from autocratic to participative, depending on the circumstances.
Three situations in which the lack of coordination and cooperation between team members led to maritime accidents will be studied further below by using the algorithmic "leader-participation" model.
Example 1: "Kariba, Tricolor and Clary"
We will try to get one of five behaviour models in decision-making of a leader, in this case the master, through the algorithmic "leader-participation" model based on well argumented court conclusion in the case of the collision of ships "Tricolor" and "Kariba".
Before that, it is necessary to give a brief overview of the maritime accident in which the ship Tricolor sank after being struck by the ship "Kariba".
" [5] There were no casualties. District Judge Harold Baer, Jr. of the court in New York concluded in January 2006 that the cause of the collision was the sole and exclusive fault of the "Kariba", where "Tricolor" and "Clary" share no portion of liability for the collision. [5] The model diagram of the situation based on the given questions:
A -If a decision is accepted, is it important to know which course of action is applied? YES It is important to know which course of action is applied in order to make the second officer and a member of the navigational watch choose the course and give the command.
B -Do I have enough information to make a highquality decision? YES According to the investigation, all the navigational instruments on the bridge were functional and working whereas visibility was reduced. Therefore, it can be concluded that regarding the distance between the ships and the working condition of the navigation 
Figure 3 -Leader-participation model
Source: [4] equipment, Kariba's master had enough information to make a good decision. D -Do I know exactly which information I need, where and how to collect it? NO The investigation showed that despite the fact that "Kariba's" master had sent the duty officer to visually check the positions of both ships (first the "Clary", then the "Tricolor"), the master and the officer of the watch did not read the instruction booklet of the new 3 cm radar that was installed on the "Kariba" that very day. Therefore, the answer to the question is: NO.
F -If I have to make a decision on my own, will it be accepted by my subordinate employees? YES Given the formal hierarchical organization on board and the fact that at the time of the accident the master was in charge of the bridge, the subordinate crew members (in this case second officer and AB Seaman) would have accepted the decision he made.
H -Is the conflict between the subordinate employees, regarding the most desirable solution, possible? NO In this very case the second officer and AB on duty were on the bridge and due to the hierarchical structure did not oppose the master's decision.
From the diagram we get the AI model of behaviour: You solve the problem on your own or you make a decision by using all the information available at some point.
ineffective interaction and cooperation of overly complacent bridge team.
Situation diagram based on the given questions:
A -If a decision is accepted, is it important to know which course of action is applied? YES It is important to know which course of action is applied since all members on the bridge act according to orders that are the result of a decision made.
B -Do I have enough information to make a highquality decision? YES Investigation showed that all the navigational instruments on the bridge were functional, communication with VTIS unhindered, and visibility excellent.
D -Do I know exactly which information I need, where and how to collect it? NO The investigation showed that the master was not navigating according to the rule relevant for this accident as follows: "All vessels navigating in the routeing system of the Straits of navigation, shall proceed with caution, and shall be in maximum state of manoeuvring readiness" [7] . It is assumed that the master was not familiar with this rule. Furthermore, he did not perform the trial manoeuvre on ARPA radar that could have offered an optimal solution how to avoid three ships, and he was managing the bridge team in accordance to the "ICS Bridge Procedures Guide" which states: "A bridge team which has a plan that is understood and is well briefed, with all members supporting each other, will have good situational awareness. Its members will then be able to anticipate dangerous situations arising and recognise the development of a chain of errors, thus enabling them to take action to break the sequence." [8] F -If I have to make a decision on my own, will it be accepted by my subordinate employees? YES The investigation showed that the master and the first officer had sailed together on three occasions on board this ship, and had established mutual respect for each other. The first officer was fully confident in the master's decisions and navigational abilities. Furthermore, the master used to work alone so his possible errors were undetected and unchallenged. He made it clear in his standing orders that the OOW should question his decisions whenever in doubt. However, this order should not have prevented him to discuss his intentions with the navigational watch officer before making a decision. In this case, the first officer assumed that it was not necessary to question the master's intentions and decisions because of the previous experience with the same master. Furthermore, he did not take into consideration the possible danger. The master did not consult him in terms of navigational support and the master appeared to be in control of the situation. The first officer was culturally reluctant to critically challenge the master's intentions and decisions. Also, the According to the "Report on the investigation of the grounding of the MV "Maersk Kendal" on Monggok Sebarok reef in the Singapore Strait on 16 th September 2009": m / v "Maersk Kendal" ran aground on a reef in Monggok Sebarok Singapore passage on 16th September 2009. The vessel had altered her course to starboard to give way to three vessels exiting the Jong Channel. This caused her to head towards the reef with the intention of altering course to port and resuming her original planned track after passing astern of the third vessel. Despite warnings from Singapore Vessel Traffic Information System (VTIS), the vessel did not reduce speed or alter course in time to prevent her from grounding. Substantial damage was sustained to the fore part of the vessel. However, there were no resulting injuries and no pollution."
The MAIB investigation [6] identified a failure of bridge teamwork, which included a lack of comprehensive passage planning, poor position monitoring and master was annoyed by the first officer's VTIS radio communication. In addition to this, the first officer had not attended the "bridge team management training" course. All the above-mentioned facts show that team members on the bridge accepted decisions made by the master.
H -Is the conflict between the subordinate employees, regarding the most desirable solution, possible? NO As in the first example, the officer of watch (in this case, the first officer) and AB Seaman were on duty on the bridge of "Maersk Kendal". Knowing the fact that the first officer and AB in charge of watch come from the Asian countries whose societies are traditionally authoritarian and where it is not expected to discuss the problem with subordinates, the possibility to critically examine the team leaders' decisions, and to oppose them, is minimal. By taking into consideration the principle of hierarchical structure on board, the conflict among subordinate employees (members of the navigational watch) about the most desirable solution is not probable; therefore, the master's decision will be respected.
From the diagram we get the AI model behaviour: You solve the problem on your own or you make a decision by using all the information available at some point. As in previous two examples, we will try to get one of five behaviour models in decision-making of the leader, in this case of the second officer who was in charge of the team on the poop deck of "Wah Shan", by using the algorithmic "leader-participation" model and based on the information available from the official report on the incident on board.
Here is an abstract of the accident, in which one of the crew members lost his life, taken from the report made by the MAIB (Marine Accident Investigation Branch).
In the morning of 2 nd October 2012, the carpenter on board the bulk carrier, "Wah Shan," suffered a severe blow to his neck by a nylon rope used to haul the steel tow wire from the accompanying tug. The blow was fatal and the emergency team that boarded the vessel 50 minutes later could only confirm the death of the unfortunate crew member. [9] The investigation revealed that the potential risks in securing the steel tow wire on board were not properly examined. Furthermore, the aft mooring team showed poor seamanship and did not function as an effective team. The configuration of the berth on the aft mooring deck was not designed in a way to secure the obvious and the efficient method of securing and hauling the steel tow wire. So it can be concluded that the crew applied the unsafe method for hauling the tow wire on board, which ultimately resulted in the accident.
Situation diagram of the situation on the poop of the ship, "Wah Shan" based on the given questions:
A -If a decision is accepted, is it important to know which course of action is applied? NO The investigation showed that the second officer did not pre-brief team members on the poop deck prior to the operation of hauling the tow wire from the accompanying tug. He did not define the common goal of the task nor did he give clear instructions to each member of the team. So the team did not foresee the potential risks or how to eliminate or reduce them. Therefore, a common plan did not exist at all. All the above-mentioned facts prevented the crew members to supervise and support each other, i.e. to act as a team. Therefore, it is fair to say that the decision-making process did not start at all, so no decision could have been made or accepted.
D -Do I know exactly which information I need, where and how to collect it? NO The second officer clearly demonstrated the lack of ability to lead the team, which should have assumed giving clear instructions to the individuals, coordinating work of individuals towards a common goal and involving them in the process of planning the task. Insufficient knowledge of the mooring details resulted in the second officer's lack of authority as a team leader. Because of that he could not have efficiently and in time prevented and stopped the unsafe acts and thus interrupt the chain of errors that led to the accident.
From the diagram we get the AI model of this behaviour:
You solve the problem on your own or you make a decision by using all the information available at some point.
The second officer showed poor team managing skills and he did not establish himself as a team leader. He did not understand or predict the possible risks related to the task, and despite all clear indications that the task was not progressing well, he did nothing to prevent the chain of errors. He had all the necessary certificates of competence for a position of the second officer and in the period preceding the accident his workload was in accordance with the rules and regulations. Besides, he did not suffer from fatigue that could have affected his working abilities and decision-making. Moreover, he demonstrated obvious ignorance and poor management of the team. 
CONCLUSION
Actual trends in the development and management of ship's technological systems demand new communicational as well as working relations. From this aspect, the role of the ship's master is going to be transformed into the function of the team leader or crew manager. In order to achieve synergy among crew members, in accordance with the demands of new communication methods and team work principles, the ship's master needs to apply a specific style of management. The optimal implementation of the principles of team work and new communicational methods requires four conditions described by Figure  2 above. These four components or conditions fully enable the application of participative leadership model. However, the optimal implementation of the model in practice requires previous change of existing habits of professional seafarers and an open communication. The accidents studied show appearance of negative impacts of the company, leadership and individuals' oversights. The shortcomings of the vertical ship organization have been noticed in the above examples of maritime accidents, as well as the possibility of applying the model in order to avoid the occurrence of accidents.
